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The impact of oil price shocks on macroeconomic activities has attracted a great deal of attention 
since the 1970s first oil price shock. Initially, many studies argue that there exist a significant 
negative impact of oil price shocks on GDP, but recent empirical studies suggest a diminishing 
relationship between oil shocks and the macroeconomy. A key feature characterizing existing 
literature is that it applies predominantly to advanced oil-importing economies. For developing 
oil importing countries, different conclusions may be expected but this can be empirically 
ascertained. Therefore, my study employs a restricted VAR model and Granger causality test to 
investigate the impact of oil price shocks on the macroeconomy of Ghana- a developing oil 
importing economy. The findings reveal that oil price shocks have significant negative impact on 
output and economic activities in Ghana. I further employ a nonlinear oil price shocks 
specification to account for asymmetric effects and I find that negative oil price shocks adversely 
affect economic growth whiles positive oil price shocks stimulate growth and increase output. 
The test for Granger causality between the variables reveals that a uni-directional causality 
relationship exist from oil price shocks to GDP. My results indicate a nonlinear oil-price 
macroeconomy relationship but no evidence of asymmetric effects exist between oil price shocks 
and macroeconomic variables in Ghana. This study recognizes that the magnitude of the 
percentage impact is small, however, this does not mean that the oil shock effects on the 
Ghanaian economy is negligible. 
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CHAPTER 1 INTRODUCTION 
 
1.1.   Introduction 
 
The debate in the energy economics literature and among policy makers in recent times is the 
effects of oil price shocks on macroeconomy performance. In fact, the discussion on oil price-
macroeconomy relationship has received a great deal of attention and has generated colossal 
volumes of studies among researchers and economists since the first oil price shock in the early 
seventies which was mainly due to the Middle East conflict.  
 
The phenomenon has given policy makers and the global economy food for thought 
regarding the mechanism through which oil shocks impact economic activity and the policy 
implications oil shocks pose to socio-economic development. Energy remains a major bedrock 
for most industrial productivity and socio-economic development in almost every country. 
Scarcity or decline in the supply of energy resources, particularly oil, often leads to a crashing 
halt in almost all sectors of the economy. Crude oil prices are generally credited with the ability 
to directly influence the spending decisions of households, industries and the overall economy. 
Over the past few decades, the crude oil market has witnessed dramatic fluctuations in prices 
with the July, 2008 record high price of $147 per barrel being the most recent.  
 
Following the Arab oil embargo of 1973-1974 which led to the first oil shock, a number 
of studies have attempted to establish the causal link between oil price shocks and 
macroeconomic activity. One of the pioneers in this line was Hamilton (1983), who studied on 
oil and macroeconomy since World War II and found that out of the eight post World War II 
recessions in the US, seven have been preceded by major shocks in oil prices and a negative 
correlation exist between oil price shocks and economic activity. Hamilton’s work in particular 
stimulated great interest among many early researchers. A plethora of their work which mainly 
seeks to investigate a causal link between oil price shocks and global recession supported this 
claim that an unexpected increase in oil prices has a negative impact on output (see Rasche and 

















These historical evidences and findings by early researchers although unable to prove 
causation, were held to be true until recently when some studies began questioning the 
importance being attach to the study of oil price shocks in affecting economic activities (see 
Hooker 1996; Hamilton, 1996). Their concerns re-open another chapter into the oil price-
macroeconomy relationship debate and recent findings have opined that the negative relationship 
between oil price increase and output has broken down and lost its significance. According to 
these authors, the negative relationship existed predominantly only during the 1970s -1980s era 
and has become less important after the end of the eighties (see Hooker, 1996a, 2002; Nakov and 
Pescatori, 2010). The reasons suggested for this breakdown in the relationship include the 
following: First, there is a change in the monetary policy workings of most economies with 
strong commitment towards stable inflation rate. Second, there is a decline in real wage rigidities 
which smoothens the trade-off between prices and output. Third is the reduction of oil intensity 
in the share of output and efficiency in energy use across most economies. Fourth, the mechanics 
of oil impacts through the exchange rate has declined. Last but not the least, there is an increase 
in energy control policies, the development of alternative energy sources as well as technological 
innovations among major oil importing economies.  
 
Despite the key role energy plays in most industrial production and the socio-economic 
development of countries, many studies only focused on the causal link between oil price shocks 
and output. My study however, will contribute to existing knowledge by including other macro-
economic variables which might as well be affected by the oil price shocks and will provide a 
better explanation to describe the oil price-macroeconomy relationship. Furthermore, this study 
is important because it is the first of its kind on Ghana in terms of up to date dataset and a more 
robust estimation techniques. It would be interesting to discover if the conclusions concerning 
asymmetric effects and declining impact of oil prices shocks on output in advanced-oil importing 
economies also apply to a country like Ghana.  
 
In the wake of rapid developments of the BRIC (Brazil, Russia, India, China) economies 
and their growing demand for world resources, coupled with the continuing turmoil from the 
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million barrels per day in 2011 to an average of about 89.6 million barrels per day in 20121, most 
economists anticipate higher oil prices to be a permanent reality.  
Again with the IMF estimation of the world economy expansion to about 3.6 percent in 2013 
against 3.3% in 2012 2 , one would expect a rise in the demand for petroleum products, 
particularly oil, for the coming years.  Like the developed and developing economies, Africa and 
for that matter Ghana is no exception to this interesting phenomenon. In fact, there is a limited 
number of studies on oil price-macroeconomy relationship from the perspective of developing 
oil-importing economies, including Ghana. Furthermore, studies have proven that majority of the 
developing economies have a high oil dependency ratio in their production, therefore become 
most vulnerable to oil price shocks.  
 
However, it is shocking to reveal that majority of the findings evidenced above are akin 
to the developed industrialized oil importing economies with little coming from the developing 
economies. In the case of Ghana, there has being a strong increase in the consumption of 
petroleum products from about 2.8 million tons in 2011, to about 3.2 million tons in 2012 
coupled with a high oil dependence ratio of about 64 percent. From the 2012 annual report of the 
country’s central bank, Bank of Ghana (BOG), the value of oil imports in 2012 alone has 
increased by 5.2% to US$3,330.6 million mainly because of high imports of finished oil products. 
Again with the petroleum product consumption in 2010 as a percentage of total energy 
consumption reaching the neighborhood of 70 percent in Ghana, one cannot downplay the 
cardinal part oil plays in the productive activities and economic growth of Ghana (See section 
2.2 for details).   
      
Following these antecedents and the economic importance of oil to a developing oil-
importing economy like Ghana, I find it economically justifiable to conduct studies on oil price 
and output nexus from the perspective of a developing economy like Ghana. The aim of my 
research is to investigate the oil price-macroeconomy relationship by examining the impact of oil 
                                                            
1 IEA 2011 Market report, February 2012. 
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price shocks on some selected macroeconomic indicators in Ghana using the restricted vector 
autogression (VAR) model for a yearly time series data over the period 1972 to 2012.  
1.2 Research Objective 
 
The objective of the research is to find out whether or not oil price shocks affect economic 
activities in Ghana using both the benchmark or linear and the nonlinear oil price shocks 
specifications. Secondly, to investigate the existence of asymmetric response between oil price 
shocks and macroeconomic variables through the nonlinear measure. Thirdly, to establish 
whether there is any causal relations among the variables by employing the Granger (1969) 
causality test.   
 
1.3 Motivation  
 
Energy, by all means, is considered as lifeline of a country’s socio-economic and human 
development. The importance of fuel in our daily life is quite apparent. Petrol is a strategic fuel 
for economic life line.  Its price affects cost of production in a variety of ways as with the 
increase in prices, cost of transportation of import, export and goods for local consumption. 
Ghana is one of the developing oil dependent economies in Sub-Saharan Africa with oil 
accounting for 70 percent of her total percentage of energy consumption (see section 1.4.3). A 
formal studies on the impact of oil price shocks on the macroeconomy of Ghana will better 
position policy makers in taking energy policy issues to address impacts of oil price spikes. 
 
Although volumes of studies exist which can help policy makers and investors alike in 
this line, the literature review part suggests that bulk of the research work have focused on 
developed economies with little research work done on developing economies like Ghana. 
Against this backdrop, I therefore find this research very expedient and timely to provide 
findings to fill the research gap. Thus, the findings from this study will help policy-makers and 
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Furthermore, the Joint UNDP/World Bank Energy Sector Management Assistance 
Program (ESMAP) in its 2005 report on “The Vulnerability of African Countries to Oil Price 
Shocks; (the case of oil importing countries)” observes that, Sub-Saharan African (excluding 
South Africa) and East Asia (omitting China) were the most vulnerable to oil price shocks in 
both 1990 and 2003. According to the ESMAP (2005) report, the vulnerability to oil price shocks 
in Africa (including Ghana) increased between the period of 1990 and 2003 by even more than 
the oil price rise. This shows that oil price shocks have a large impact on Africa since most 
African countries are highly dependent on oil as a source of primary energy and almost a 
complete reliance on imported oil of which Ghana is no exception. This report consequently 
raises serious economic implications and as a net importer in the case of Ghana, conducting this 
research will go a long way to investigate and come out with empirical evidence and 
recommendations to address some of these alarming revelations.  
 
Moreover, a considerable fraction of recent contributions on Africa in terms of oil price-
macroeconomic performance have revealed a strong interaction (feedback) between energy use 
and economic growth due to the large oil intensity in the output of most oil importing economies 
including Ghana. As a result, a shock in the price of oil which constitutes a major component of 
energy resources can pose a significant repercussion to economic growth. Therefore, my studies 
shall provide some policy implications for policy makers, firms and investors alike for better 
decision making. 
 
1.4 Brief Historical Overview 
1.4.1   The oil sector in Ghana 
 
Ghana is one of the fastest developing economies in Africa with an average GDP growth rate of 
7.9% in 2012 and a per capita income of about 1,563 USD in 2012 (Ghana Statistical Service).    
Like most countries in the sub-region, Ghana is blessed with diverse natural resources from 
minerals, timber, to oil finds among others. Concerning the oil sector, Ghana is still an oil-
importing economy despite her discovery of oil in commercial quantities. The country’s major 
source of oil importation is Nigeria, reasons being the proximity to Ghana and because Nigeria 
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Oil Refinery (TOR).  The nation’s only refinery hub is one of the largest in the Sub-Saharan 
Africa. Originally called the Ghanaian Italian Petroleum (GHAIP) company, the refinery was 
built in 1963 and is located in Tema, about 24 kilometers away from the country’s capital Accra.  
GHAIP company was renamed the Tema Oil Refinery (TOR) in 1992, and has a total 
crude oil storage capacity of about 285,000 cubic meters, which is about 2 million barrels and 
covers a total area of 440,000 meters. In 2007, Ghana discovered oil in commercial quantities in 
the Deep Water Tano (DWT) and West Cape Three Points (WCTP) blocks. Coinciding with 
Ghana’s jubilee anniversary upon turning 50 years of independence in 2007, the oil field was 
named the Jubilee field (JF). The first production and lifting of oil in commercial quantities is 
made in November 2010 and the operators of the field, called the Jubilee partners, comprise 
Tullow oil, Kosmos oil, Anardako oil, Sabre oil and Ghana National Petroleum Company 
(GNPC)3. The total production from the jubilee field in 2012 was 27.4 million barrels compared 
to 23.8 million barrels in 2011, an increase of about 15% over the previous year. Average daily 
oil production from the field has increased from 73,000 barrels in 2011, to 81,000 barrels in 
2012.Operators of the jubilee field however estimated that the field could record a daily average 
production of around 120,000 bpd, at full operational efficiency4.  
 
Furthermore, it is worth noting that, Ghana’s annual petroleum requirement has far 
exceeded the capacity of her sole refinery (TOR) by about 50 percent5. This means Ghana lacks 
adequate storage capacity and the necessary logistics to take advantage of commercial oil 
production at home. As a result, the country is still a net-importer of oil with very high imports 
of finished oil products6 and is yet to source her oil demands from the jubilee fields. Again, the 
country also has other local oil fields such as the Saltpond field, which is not commercialize due 
to its high sulphur content. 
 
 
                                                            
3 See Quagraine (2012) 
4 See Jubilee field operators update: Tullow, January 2012. 
5 See Energy commission, Ghana: 2013 report. 
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1.4.2 Consumption of oil in Ghana 
 
 
As already indicated, Ghana is an oil-importing country with petroleum products accounting for 
about 24 percent of the country’s energy demand. This is mainly because of an increase in 
consumption and lack of adequate storage facility to make commercial production at the same 
time. In 2012 for instance, total petroleum products consumed in Ghana amount to about 3.2 
million tons compared to 2.8 million tons in 2011, an increase of about 14 percent over 2011 (see 
table 1). Total supply of oil products in Ghana has shown continued upward trend from about 2.3 
million tons in 2011 to about 2.4 million tons in 2012 due to increase in consumption (see 
Energy commission, Ghana, 2013 report). Fig.2 indicates that even with the 2.4 million tons 
increase in 2012, the total supply of petroleum product in Ghana continues to lag behind demand 
and consumption from mid-2008 to 2012. Thus, the gap in supply will be bridged by an extra 
importation to meet the consumption.  The transport sector accounts for the greatest consumption 
of petroleum products in Ghana with about 50 percent of total oil supply, followed by the other 
sectors accounting for the remaining 50 percent (see Nnadikwe, 2011). 
 
1.4.3 Importance of oil to the Ghanaian economy. 
 
Despite the discovery of oil in 2007 and the consequential lifting of oil in commercial quantities 
in 2010, Ghana’s oil importation is still significantly high. In fact, ample studies have 
demonstrated that for an emerging economy like Ghana, there is a direct and very strong 
interaction between economic growth and injection of adequate energy, of which oil forms a 
significant part (see Table 2).  A World Bank (2005) work on “The impact of higher oil prices on 
Low Income Countries and the poor”, reveals that Ghana’s oil dependence ratio has reached 53.6 
percent as of 2001. Similar work by Nnadikwe (2011) also reveals that Ghana’s oil dependence 
ratio has increased to 64 percent in 2006, a percentage increase of 19 percent between 2001 and 
2006, which is quite alarming for a developing economy like Ghana. Scientific studies have 
revealed that petroleum consumption as a percentage of total energy consumption in Ghana has 
reached the neighborhood of 70 percent in 2010 (see Lin et al., 2014). Fig. 2 demonstrates that 
petroleum products and for that matter oil consumption forms a vital part of Ghana’s energy mix 

















Not only is Ghana a highly oil-dependent economy with increasing consumption for her 
socio-economic growth, but also Ghana is highly vulnerable to oil price shocks. According to the 
ESMAP (2005) paper on “Vulnerability of African Countries to Oil price shocks” from 1990-
2003, Ghana’s oil vulnerability indicator, which shows the amount of GDP spent as a result of 
increase in oil price, reveals that 4.4 percent of the country’s GDP was spent in 2003 due to 
increase in oil price; a 50 percent increase between 1990 and 2003. Furthermore, it is reported 
that the vulnerability indicator of Ghana has increased from 4.4 percent in 2003 to about 8.49 
percent in 2006; a percentage increase of about 93 percent over the 2003 figure. Thus, 8.49 
percent of Ghana’s GDP is spent as a result of increase in oil price, a total value of 1,004 million 
Ghana cedis in 2006 compared with 64 million Ghana cedis in 1994 (see Nnakidwe 2011).  
 
Clearly, one cannot underestimate the importance of oil to the economy of Ghana, given 
its vital role in economic growth. To this point, it is important to also mention that until 2005, the 
government of Ghana has highly subsidized petroleum products to an estimated average of about 
2.3 percent of GDP (see Anokye and Tweneboah, 2008). However, the government of Ghana has 
recently eliminated the costly petroleum products subsidies with the aim of bringing domestic 
petroleum prices closer to world prices and to restore fiscal stability. The scrapping of fuel 
subsidies by the government has become a matter of hot debate among policy think tanks in 
Ghana as majority holds the view that the removal only dampens citizen’s welfare. 
 
1.5 Scope of the Research 
 
My study covers five main chapters. Chapter one comprises the introduction, research objective, 
motivation and brief overview of the oil sector in Ghana. Chapter two explores the review of 
various studies or literature connected to my research. Chapter three covers the methodology, 
data description and variables abbreviations, oil price shock definition and estimation techniques. 
Chapter four provides the empirical results and brief interpretation. The final chapter highlights 
detailed analysis of empirical results, conclusions and discussion of directions for further study, 
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